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APPENDI X |
CARDI OPULMONARY RESUSCI TATI ON

1. CGCeneral Instructions to the EFMB Test Board.

The candidate will be required to pass this individual task.
2. bjective.

To neasure the candidates ability to adm nister cardi opul nonary
resuscitation (CPR) on an adult using the one-person nethod.

3. General Condition Statenent.

This task will be tested as a separate station. It will not be
included into any other testing situation or scenario.

NOTE

Mannequi n recording "strips" and/or |ight boxes should be
considered only as aids to the Instructor-Trainer or Affiliate
Faculty in evaluating an Instructor or Instructor/Trainer

candi date and may not be used as a pass/fail criteria in any

| evel CPR cour se.

BASI C MEASURES FOR FI RST AI D

| NTRODUCTI ON:  Several conditions which require inmediate
attention are: inadequate airway, |ack of breathing or |ack of
heart beat, and excessive |oss of blood. A casualty wthout a
clear airway or who is not breathing may die fromlack of

oxygen. Excessive |oss of blood may | ead to shock, and shock
can lead to death; therefore, you nust act immediately to
control the lose of blood. Al wounds are considered to be
cont am nat ed, since infection-producing organisns (gerns) are

al ways present on the skin, on clothing, and in the air. Any

m ssile or instrument causing the wound pushes or carries the
gernms into the wound. Infection results as these organi sns
multiply. The fact that a wound is contam nated does not | essen
the inportance of protecting it fromfurther contam nation. You
must dress and bandage a wound as soon as possible to prevent
further contamnation. It is also inportant that you attend to
any airway, breathing, or bleeding problem | MVED ATELY because

t hese probl ens may becone |ife-threatening.
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I-1. Breathing Process and Cardi opul nonary Resuscitation.

Al'l living things nust have oxygen to live. Through the
breat hi ng process, the lungs draw oxygen fromthe air and put it
into the blood. The heart then punps the blood through the body
to be used by the living cells which require a constant supply
of oxygen. Sone cells are nore dependent on a constant supply
of oxygen than others. Cells of the brain may die within 4 to 6
m nutes w thout oxygen. Once these cells die, they are | ost
forever since they DO NOT regenerate. This could result in

per manent brain damage, paralysis, or death. Providing oxygen
to these living cells when there is an absence of breathing, or
an absence of breathing and circulation (heartbeat), is
acconpl i shed by perform ng cardi opul nonary resuscitation (CPR)
This basic lifesaving techni que involves four steps in sequence:
A prelimnary assessnment or eval uation phase (Figure I-1),
openi ng the airway, rescue breathing, and chest conpression.

|-2. Assessnent (Evaluation) Phase, FM 21-11, (081-831-1000
and 081-831-1042)

a. Check for responsiveness (Figure 1-1, A) establish
whet her the casualty is conscious by gently shaking and
asking "Are you O K. ?"

b. Activate the EM5 System call 911 (Figure |I-1, B).

C. Position the unconscious casualty so that he is
lying on his back and on a firmsurface (Figure 1-1, O
(081-831-1042).

WARNI NG

If the casualty is lying on his chest (prone position),
cautiously roll the casualty as a unit so his body does not
twi st (which may further conplicate a neck, back, or spina

injury).
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IFigure I-1. Initial Steps of Cardiopulmonary Resuscitation-The
Assessment Phase. A-Determining Unresponsiveness, B-Calling for
Help, C-Positioning the Casualty.

(1) Straighten the casualty's legs. Take the
casualty's armthat is nearest to you and nove it so that it is
strai ght and above his head. Repeat procedure for the other
arm

(2) Kneel beside the casualty with your knees near
his shoul ders (Il eave space to roll his body) (Figure I-1, B)
Pl ace one hand behi nd his head and neck for support. Wth your
ot her hand, grasp the casualty under his far arm
(Figure I-1, O).

(3) Roll the casualty toward you using a steady and
even pull. H's head and neck should stay in line with his back.

(4) Return the casualty's arns to his side.
Straighten his legs. Reposition yourself so that you are now
kneeling at the |level of the casualty's shoul ders. However, if
a neck injury is suspected, and the jaw thrust will be used,
kneel at the casualty's head, |ooking toward his feet.
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| -3. Opening the Airway-Unconscious and Not Breathing Casualty
(081-831-1042).
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Figure 1-2. Airway Bl ocked by Tongue.

The tongue is the single nost conmon cause of an airway

obstruction (Figure 1-2). 1In nost cases, the airway can be
cl eared by sinply extending the neck. This action pulls the
tongue away fromthe air passage in the throat (Figure I-3).

OPENED

Figure 1-3. A rway Opened by Extendi ng Neck.
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a. Step ONE (081-831-1042). Call for help and then
position the casualty. Move (roll) the casualty onto his back
(Figure 1-1, C) above.

CAUTI ON

Take care in noving a casualty with a suspected neck or back
injury. Moving an injured neck or back may permanently injure
t he spine.

NOTE

If foreign material or vomtus is visible in the nouth, it
shoul d be renpoved, but do not spend an excessive anount of tine
doi ng so.

b. Step TWO (081-831-1042). open the airway using the jaw
thrust technique or head tilt/chin lift.

NOTE

The head tilt/chin lift is an inportant procedure in opening the
ai rway. However, use extrene care because excess force in
perform ng this maneuver may cause further spinal injury. If a
casualty has a suspected neck injury or severe head trauma, the
saf est approach to opening the airway is the jaw thrust

techni que since in nost cases, it can be acconplished w thout
ext endi ng the neck.

(1) Performthe jaw thrust technique. The jaw thrust
may be acconplished by the rescuer grasping the angles of the
casualty's lower jaw and lifting with both hands, one on each
side, displacing the jaw forward and up (Figure 1-4). The
rescuer's el bows should rest on the surface on which the
casualty is lying. |If the lips close, the lower |lip can be
retracted wth the thunb. |If nouth-to-nmouth breathing is
necessary, close the nostrils by placing your cheek tightly
agai nst them The head shoul d be carefully supported w t hout
tilting it backwards or turning back very slightly. The jaw
thrust is the safest first approach to opening the airway of a
casual ty who has a suspected neck injury because in nost cases
it can be acconplished w thout extending the neck.
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Figure 1-4. Jaw Thrust Techni que of QOpeni ng Airway.

(2) Performthe head tilt/chin lift technique (081-
831-1042). Pl ace one hand on the casualty's forehead and apply
firm backward pressure with the palmto tilt the head back.

Pl ace the fingertips of the other hand under the bony part of
the lower jaw and |ift, bringing the chin forward. The thunb
shoul d not be used to Iift the chin (Figure I-5).

NOTE

The fingers should not press deeply into the soft tissue under
the chin because the airway may be obstructed.

Figure I-5. Head Tilt/Chin Lift Techni que of Opening
Al rway.

c. Step THREE. Check for breathing (while maintaining an
airway). After establishing an open airway, it is inportant to
mai ntain that airway in an open position. Oten the act of just
opening and maintaining the airway will allow the casualty to
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breat he properly. Once the rescuer uses one of the techniques
to open the airway (jaw thrust or head tilt/chin lift), he would
mai ntain that head position to keep the airway open. Failure to
mai ntain the open airway will prevent the casualty from

recei ving an adequate supply of oxygen. Therefore, while

mai nt ai ni ng an open airway the rescuer should check for
breat hi ng by observing the casualty's chest and perform ng the
followi ng actions in no nore than 10 seconds:

(1) LOX for the chest to rise and fall.

(2) LISTEN for air escaping during exhal ati on by
pl aci ng your ear near the casualty's nouth.

(3) FEEL for the flow of air on your cheek
(See Figure |-6).

(4) If the casualty does not resune breathing, give
nout h-t o- mout h resusci tation.

NOTE

If the casualty resunes breathing, nonitor and maintain the open
airway. if he continues to breathe, he should be transported to
a nedical treatnment facility.

|-4. Rescue Breathing (Artificial Respiration).

a. |If the casualty does not pronptly resunme adequate
spont aneous breathing after the airway is open, rescue breathing
(artificial respiration) nust be started. Be calm Think and act
qgui ckly The sooner you begin rescue breathing, the nore likely
you are to restore the casualty's breathing. |If you are in
doubt whether the casualty is breathing, give artificial
respiration, since it can do no harmto a person who is
breathing. |If the casualty is breathing, you can feel and see
his chest nove. Also, you can f eel and hear air being expelled
by putting your hand or ear close to his nouth and nose.

b. There are several nethods of adm nistering rescue
breat hing. The nouth-to-nmouth nmethod is preferred; however, it
cannot be used in all situations. |If the casualty has a severe
jaw fracture or nmouth wound or his jaws are tightly cl osed by
spasns, use the nouth-to-nose nethod.
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I-5. Prelimnary Steps-Al|l Rescue Breathing Methods
(081-831-1042).

a. Step ONE. Establish unresponsiveness. Call for help.
Turn or position the casualty.

b. Step TWO. Open the airway.

c. Step THREE. Check for breathing by placing your ear
over the casualty's nouth and nose, and | ooking-toward his
chest:

(1) Look for rise and fall of the casualty's chest
(Figure 1-6).

(2) Listen for sounds of breathing.

(3) Feel for breath on the side of your face. |If the
chest does not rise and f all and no air is exhaled, then the
casualty is breathless (not breathing). (This eval uation
procedure should take no nore than 10 seconds). Performrescue
breathing if the casualty is not breathing.

NOTE

Al t hough the rescuer may notice that the casualty is making
respiratory efforts, the airway nmay still be obstructed and need
to be opened. |If the casualty resunes breathing, the rescuer
shoul d continue to hel p maintain an open airway.

Figure I-6. Check for Breathing.
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|-6. Muth-to-Muth Method (081-831-1042).

In this method of rescue breathing, you inflate the casualty's
lungs with air fromyour lungs. This can be acconplished by
blowing air into the person's nouth. The nouth-to-nouth rescue
breat hing nethod is perforned as foll ows:

a. Prelimnary steps.

(1) Step ONE (081-831-1042). |If the casualty is not
br eat hi ng, place your hand on is forehead, and pinch his
nostrils together with the thunb and index finger of this sane
hand. Let this sanme hand exert pressure on his forehead to
mai ntain the backward head tilt and nmaintain an open airway.
Wth your other hand, keep your fingertips on the bony part of
the lower jaw near the chin and lift (Figure 1-7).

Figure I-7. Head Tilt/Chin Lift.

NOTE

If you suspect the casualty has a neck injury and you are
usi ngt he jaw thrust technique, close the nostril by placing your
cheek tightly agai nst them

(2) Step TWD (081-831-1042). Take a deep breath and
pl ace your nouth (in an airtight -seal) around the casualty's
mouth (Figure 1-8). (If the injured person is small, cover both
hi s nose and nouth with your nouth, sealing your |ips against
the skin of his face.)
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Figure I-8. Rescue Breathing.

(3) Step THREE (081-8310-1042). Blow two full
breaths into the casualty's nouth (2 seconds per breath), taking
a breath of fresh air each tine before you blow. Watch out of
the corner of your eye for the casualty's chest to rise. |If the
chest does not rise, do the following (a, b, and c bel ow) and
then attenpt to ventilate again.

(a) Take corrective action inmmediately by
reestablishing the airway. Make sure that air is not |eaking
from around your nmouth or out of the casualty's pinched nose.

(b) Attenpt to ventilate again

(c) If chest still does not rise, take the
necessary action to open an obstructed airway (paragraph 1-14).

NOTE

If the initial attenpt to ventilate the casualty is
unsuccessful, reposition the casualty's head and repeat rescue
breat hi ng. I nproper chin and head positioning is the nost common
cause of difficulty with ventilation.If the casualty cannot be
ventilated after repositioning the head, proceed with foreign-
body airway obstruction maneuvers (see Open an Cbstructed

Ai rway, paragraph 1-14).
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(4) Step FOUR (081-831-1042). After giving two
breat hs whi ch cause the chest to rise, attenpt to | ocate a pul se
on the casualty. Feel for a pulse on the side of the casualty's
neck closest to you by placing the first two fingers (index and
m ddl e fingers) of your hand on the groove beside the casualty's
Adam s apple (carotid pulse) (Figure 1-9). (Your thunb should
not be used for pul se taking because you may confuse your pul se
beat with that of the casualty.) Maintain the airway by keeping
your other hand on the casualty's forehead. Allow no nore than
10 seconds to determne if there is a pul se.

Figure 1-9. Placenent of Fingers to Detect Pul se.

(a) If a pulse is found and the casualty is
br eat hi ng- STOP; allow the casualty to breathe on his owm. |If
possi bl e, keep hi mwarm and confortabl e.

(b) If a pulse is found and the casualty is not
breat hi ng, continue rescue breat hing.

(c) If a pulse is not found and the casualty is
not breathing, perform CPR No pulse wth no breathing neans
the casualty is in cardiac arrest. Seek inmedi ate nedi cal hel p.
See paragraph (1-9 and 1-10 for CPR procedure).

NOTE
CPR shoul d be perfornmed only by qualified personnel.

b. Rescue Breathing (nouth-to-nouth resuscitation) (081-
831-1042). Rescue breathing (nouth-to-nmouth or nouth-to-nose
resuscitation) is performed at the rate of about one breath
every 4 to 5 seconds (10 to 12 breaths per mnute) wth rechecks
for pulse and breathing after every 12 breaths. Rechecks can be
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acconplished in no nore than 10 seconds. See steps ONE through
SEVEN (bel ow) for specifics.

NOTE
Seek help (nedical aid), if not done previously.

(1) Step ONE. |If the casualty is not breathing,
pi nch his nostrils together with the thunb and i ndex finger of
the hand on his forehead and let this sanme hand exert pressure
on the forehead to nmaintain the backward head tilt (Figure |-7).

(2) Step TWO. Take a deep breath and pl ace your
mouth (in an airtight seal) around the casualty's nouth (Figure
1-8).

(3) Step THREE. Blow two slow full breaths into the
casualty's nmouth to cause his chest to rise. |If the casualty's
chest rises, sufficient air is getting into his |ungs.

(4) Step FOUR  Wien the casualty’ s chest rises,
remove your nouth fromhis nmouth and |listen for the return of
air fromhis lungs (exhal ation).

(5) Step FIVE. Repeat this procedure (nouth-to-nouth
resuscitation) at a rate of one breath every 4 to 5 seconds to
achieve 10 to 12 breaths per mnute. Use the follow ng count:
"one, one-thousand; two, one-thousand; three, one-thousand;
four, one-thousand; BREATH one, one-thousand;"” and so forth.

To achieve a rate of one breath every 5 seconds, the breath nust
be given on the fifth count.

(6) Step SIX. Feel for a pulse after every 12th
breath. This check should take about no nore than 10 seconds.
If a pul se beat is not detected, cardiopul nbnary resuscitation
must be performed i mmediately by qualified personnel.

(7) Step SEVEN. Continue rescue breathing until the
casualty starts to breathe on his own, until you are relieved by
anot her person, or until you are too tired to continue. Monitor
pul se and return of spontaneous breathing after every few
m nut es of rescue breathing. |f spontaneous breathing returns,
monitor the casualty closely. [If the victimis unconscious,
roll victimon side, keeping torso fromtw sting, with |ower arm
behind victims back, upper armunder victims chin, and upper
leg flexed (figure 1-10).
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Figure 1-10. Position of Unconscious, breathing victim
(Nontraumati c)

| -7. Mout h-t o- Nose ©Met hod.

a. Use this nethod if you cannot perform nouth-to-nouth
rescue breathing because the casualty has a severe jaw fracture
or nouth wound or his jaws are tightly closed by spasns. The
nmout h-to-nose nmethod is perfornmed in the same way as the nout h-
to-nout h net hod except that you blow into the nose while you
hold the lips closed with one hand at the chin. You then renove
your nmouth to allow the casualty to exhal e passively.

It may be necessary to separate the casualty's lips to allowthe
air to escape during exhal ation.

b. If a casualty's heart stops beating, you nust
i mredi ately give external chest conpression, formerly called
cl osed-chest heart massage, as well as rescue breat hing.
SECONDS COUNT! St oppage of the heart is soon followed by
cessation of respiration unless it has occurred first. Be calni
Think and act! Wen a casualty | a heart has stopped, there is
no pulse at all; the person is unconscious and linp, and the
pupils of his eyes are open wi de. \Wen evaluating a casualty or
when perform ng the prelimnary steps of rescue breathing, feel
for a pulse. If you DO NOT detect a pulse inmediately, waste no
time checking further; start external chest conpression and
rescue breathing at once!

| -8. Cardiopul nonary Resuscitation.

The conbi nati on of external chest conpression and

rescue breathing is called cardiopul nobnary resuscitation.

Ext ernal chest conpression is the rhythm cal conpression of the
heart w thout surgically opening the chest. it is designed to
provide artificial circulation in order to restore the heartbeat
and keep blood flowing to the brain and other organs until the
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heart begins to beat normally again. It is not the sane as
open-chest heart massage in which the chest wall is opened and
the heart itself is conpressed directly by hand. The heart is
| ocat ed between t he breastbone and the spine (Figure I-11).
Pressure on the breastbone pushes the heart agai nst the spine,
thus forcing the blood out of the heart into the arteries.

Rel ease of pressure allows the heart to refill w th bl ood.

Figure I-11. R b Cage and Heart.

a. Prelimnary Steps. Since external chest conpression
al ways nust be conmbined with rescue breathing, it is preferable
to have two rescuers. Cardiopul nonary Resuscitation, however,
shoul d be perfornmed only by qualified personnel. one person
positions hinself on one side of the casualty at his head, keeps
the casualty's head titled back to nmaintain an open airway, and
adm nisters artificial respiration. [If you nust adm nister
these steps alone, alternate these nethods as described in
par agr aph |- 10.

(1) Prepare the casualty for the nouth-to-nouth
nmet hod of rescue breathing (paragraph 1-6). The casualty al ways
must be in the horizontal position when external chest
conpression is perforned. There is adequate blood flow to the
brain when the body is in an upright position during heart
arrest even though external chest conpression is properly
performed. The surface on which the casualty is placed MJST BE
SOLID. The floor or the ground is adequate. A bed or couch is
too flexible. Elevate the |egs about six inches while keeping
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the rest of the body horizontal. This will help the return of
bl ood to the heart.

(2) Position yourself close to the casualty's side
and | ocate the site on his chest where conpressions wll be
made. Locate the |ower edge of the casualty's ribs with your
fingers (Figure 1-12). Run the fingers up along the rib cage to
the notch where the ribs neet the breastbone at the center of
the |l ower chest (Figure |-13).

(3) Place the mddle finger on the notch and the
i ndex finger next to the mddle finger on the | ower end of the
breast bone. Place the heel of the other hand on the | ower half
of the breastbone next to the two fingers (Figure |I-14). Renove
the fingers fromthe notch and place that hand on top of the
posi ti oned hand, extending or interlacing the fingers (Figure I-
15) .

Figure I-12. Lower Edge of Ribs.
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Figure 1-13. Center of Lower Chest.

Figure I-14. Fingers and Hand on Lower End of Breastbone

Figure 1-15. Positioning of Hands.

-16
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NOTE

The fingers may be either extended or interlaced, but nust be
kept off the chest.

a. Procedure.

(1) Wth your hands in the correct position,
strai ghten and | ock your el bows with your shoulders directly
above your hands (Figure 1-16) w thout bending your el bows,
rocking, or allow ng your shoulders to sag. Apply enough
pressure to depress the breastbone 1 1/2 to 2 inches in an
average size adult (Figure |-17).

Figure 1-16. Rescuer G ving Chest Conpressions.

1 1i2 w0 27

Figure 1-17. Breastbone Depressed 1 1/2 to 2 Inches.
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(2) Release the pressure i mediately. The heel of
your hand should remain lightly in contact wwth the chest.
However, pressure on the breastbone should be conpletely
rel eased so that it is allowed to rebound to its normal resting
position after each conpression.

(3) The tine allowed for rel ease should be equal to
the tinme required for conpression. DO NOT pause between

conpr essi ons.

NOTE

Never interrupt CPR for nore than seven seconds (except in
speci al circunstances).

I -9. Cardiopul nonary Resuscitation-One Rescuer

When there is only one rescuer (single), that rescuer mnust
perform CPR using a fifteen to two ratio (Figure 1-18). This
rati o consists of fifteen heart conpressions followed by two
slow full lung inflations (2 seconds each). To nake up the tine
used for inflating the lungs, the rescuer nust perform each
series of fifteen heart conpressions at the rate of one hundred
conpressions per mnute. He counts aloud as follows: "one and,
two and, three and, four and, five and, six and, seven and,

ei ght and, nine and, ten and, eleven, twelve, thirteen,

fourteen, fifteen." For ease of recollection, use the *“and”
only up to the nunber ten. After a count of "fifteen," the
rescuer quickly positions hinmself near the casualty's head. He
then places his hand on the casualty’ s forehead and pinches the
nostrils together with the thunb and index finger of this sane
hand. This hand exerts pressure on the forehead and nai ntains
the backward head tilt and al so mai ntains the open airway. The
rescuer then blows two slow full breaths (2 seconds each) into
the casualty's airway. The rescuer repeats the cycle (15:2)
four times. After the rescuer gives the two full breaths of the
fourth cycle, he places his ear over the casualty's nouth and
nose, | ooks toward the casualty's chest and stomach, and |istens
and feels to determ ne whether breathing has resuned (LOOK

LI STEN, and FEEL). At the same tinme, he checks the carotid (at
the neck) pulse to deternmne if spontaneous heartbeat has

returned (taking no nore than 10 seconds). |If there are no
signs of circulation, resunme CPR, beginning with chest
conpressions. |If signs of circulation are present, check for
br eat hi ng.
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L
ASSESSMENT CALL FOR HELP OPEN @
DETERMINE AND AFRWAY
UNRESPONSIVENESS POSITION VICTIM

RESCUE
BREATHING

Figure 1-18. One-Rescuer CPR Decision Tree.
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Figure I-20.

1-21




Expert Field Medical Badge % Study Qiide % April 2002

I -10. Cardiopul nonary Resuscitation-Two Rescuer.

When two rescuers are performtwo rescuer CPR using a fifteen to
two ratio (Figure I-18). This ratio consists of fifteen heart
conpressions followed by two slow full lung inflations (2
seconds each). One rescuer is positioned at the victins side
and perforns chest conpressions. The other rescuer remains at
the victim s head, maintains an open airway, nonitors the
carotid pulse to assess effectiveness of chest conpressions, and
provi des rescue breathing. The conpression rate is one hundred
conpressions per mnute. The count is done aloud as foll ows:
"one and, two and, three and, four and, five and, six and, seven
and, eight and, nine and, ten and, eleven, twelve, thirteen,
fourteen, fifteen." For ease of recollection, use the *and”
only up to the nunber ten. After a count of "fifteen," the
second rescuer places his hand on the casualty’s forehead and

pi nches the nostrils together with the thunb and index finger of
this same hand. This hand exerts pressure on the forehead and
mai ntai ns the backward head tilt and al so nmintains the open
airway. The second rescuer then blows two slow full breaths (2
seconds each) into the casualty's airway. The rescuer repeats
the cycle (15:2) four tines. After the two full breaths of the
fourth cycle, look, listen and feel to determ ne whet her
breat hi ng has resuned. At the sane tinme, check the carotid (at
the neck) pulse to determ ne if spontaneous heartbeat has

returned (taking no nore than 10 seconds). |[If there are no
signs of circulation, resunme CPR, beginning with chest
conpressions. |If signs of circulation are present, check for
br eat hi ng.




